Interaction between the calcium and adenylate cyclase messenger systems in dispersed chief cells from guinea pig stomach. Possible cellular mechanism for potentiation of pepsinogen secretion.
To determine the role of the adenylate cyclase system in potentiation of enzyme secretion, we used cholera toxin to activate adenylate cyclase before examining the effects of agents on chief cell cAMP and pepsinogen secretion. Dispersed chief cells were obtained from guinea pig stomach by fractionation of mucosal cells on a Percoll gradient. Incubation of cells with 100 nM cholera toxin for 90 min and subsequent incubation with carbachol or cholecystokinin resulted in augmentation of cellular cAMP and potentiation of pepsinogen secretion. The rate of increase in cAMP with carbachol or cholecystokinin was similar to that for the potentiated secretory response. To determine the role of changes in cell calcium on these effects, we examined the actions of the ionophore A23187. In cells preincubated with cholera toxin, A23187 augmented cAMP and caused potentiation of pepsinogen secretion. The effects of A23187, carbachol, and cholecystokinin on cells preincubated with cholera toxin were abolished by removing extracellular calcium or by adding the calmodulin inhibitor trifluoperazine. These data indicate that in chief cells preincubated with cholera toxin, secretagogue-induced increases in cell calcium concentration activate calmodulin thereby augmenting levels of cAMP and causing potentiation of pepsinogen secretion. Modulation of adenylate cyclase by changes in chief cell calcium concentration appears to be one mechanism whereby secretagogue interaction can result in potentiation of pepsinogen secretion.